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PROJECT
SUMMARY & GOALS

The Ucluelet Aquarium’s Microplastic and Marine Debris initiative began in 2017 and
engages citizen scientists with collecting data on microplastic pollution in sediment,
along the local beaches in Ucluelet, Pacific Rim National Park, and Tofino. As one of the
first projects in British Columbia to scientifically monitor microplastic pollution in coastal
sediments, the goal of this program is to better understand the frequency, distribution
and type of microplastics along the west coast of Vancouver Island and create meaningful
engagement with the public on this large-scale issue posed by marine debris in our
ecosystems.
Results from, and participation in the project will help to protect the marine environment
we are deeply connected to, inspire lifestyle changes to reduce plastic consumption, and
find solutions to the ongoing issue of plastic pollution.
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BACKGROUND
Microplastics and Marine Debris
Plastic is a widely used and versatile

and therefore it never goes away (or

product, with over 300 million tonnes

biodegrades). Instead, natural processes

produced every year, half of which is used

such as, solar UV radiation wind and wave

to make single use products (such as

action break these plastic pieces into

straws and plastic bags). At least 8 million

smaller fragments known as microplastics.

tonnes of plastic end up in our oceans
every year, this makes up 80% of all

Microplastics and Marine Debris have

marine debris from surface waters to

serious impacts on the marine

deep-sea sediments.

environment. Marine species can ingest or
become entangled in plastic causing injury

Most of this marine plastic originates from

or death. Plastic has even become a

urban and storm runoff, inadequate waste

vessel for invasive species altering the

management, industrial activities,

balance of some ecosystems. Plastic

construction and illegal dumping, as well

contains chemicals, as well as accumulates

as the fishing industry, nautical activities

toxic contaminants leading to issues of

and aquaculture.

bioaccumulation of toxins in food chains,
with possible implications for human food

Plastic is formed by strong chemical
bonds that bacteria cannot break down

safety and health.
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Our small west coast communities rely on a
healthy ocean in order to work, promote
business, gather food, and take part in
cultural activities. Microplastic pollution
provides a multi-faceted danger to our
health, economy, and culture. It alters the
health of our local ecosystem and imperils
the stability of our economy by polluting the
food we eat, and by endangering the local
marine wildlife that draws thousands of
visitors every year.
The Ucluelet Aquarium is committed to
spreading public awareness about marine
debris and microplastic pollutants in the
hopes of creating positive culture change
and promoting community leadership
through the Marine Debris Initiative.
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SURVEY METHODS

The Ucluelet Aquarium developed a citizen

In this study microplastics, characterized

science microplastic study adapted from

as plastics between 1mm and 5mm, were

the National Oceanic Atmospheric

divided into three main groups. 1) hard

Association (NOAA) sampling procedure.

plastics, fragments from larger plastic

Starting in 2017, monthly surveys were

materials. 2) nurdles, small plastic beads

conducted to determine the distribution,

that are melted down and used as the

frequency and type of microplasic

primary materials for plastic production.

pollution found on local beaches in our

3) styrofoam, a commonly used form of

region.

plastic, used locally in our very own
harbours to keep docks afloat.

Sites were selected for sediment type,
favouring sandy sediment with little to no

The total monthly amounts and type of

gravel/pebbly sediment for sampling

microplastics were recorded in ml over

efficiency. From 2019 onwards the study

this five year period. Weather and ocean

site was limited to Wickaninnish Beach,

conditions, including swell period and

allowing for more focused research in a

hight, as well as tides were recorded for

consistent area.

the study dates.

Running a 100m transect along the most
recent hightide line, ten quadrats were
placed at randomly generated numbers
along the line for sediment sampling.
Using a trowel the top inch of sand was
removed from each quadrat and placed in
a seive (5mm sieve on top and 1mm seive
on bottom). A bucket of water was used to
flush the sand through the sieves and
collect any microplastics present in the
quadrat.
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RESULTS
Our Findings: 2021 In Review

Twelve microplastic surveys were

80ML

conducted monthly from January to
December 2021, which collectively saw

OF MICROPLASTICS FOUND IN FEBRUARY 2021

over 300 ml of microplastics from 100

Our findings continue to show an increase in

square meters along the high tide line of

total volume of microplastics in the winter

Wickaninnish Beach.

months, peaking at 80 ml in February. This
data is in line with previous years and

Total monthly microplastic volumes

supported by findings that show the impact

were graphed between January and

of seasonal weather and ocean patterns on

December shown in the figure below.

microplastic distribution. The winter storms

Each month is further divided into the

in the Pacific Northwest bring strong winds

volume of each plastic type found

and waves that accumulate marine debris,
including microplastics, on our beaches.

(nurdles, Styrofoam, and hard plastics).
Hard Plastics
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Styrofoam

80

60

40

20

O
ct
ob
er
N
ov
em
be
r
D
ec
em
be
r

Se
pt
em
be
r

Au
gu
st

Ju
ly

Ju
ne

M
ay

Ap
ril

M
ar
ch

Fe
br
ua
ry

Ja
nu
ar
y

0

Figure 1. Total monthly microplastic volume (ml), as well as categorical volume of hard
plastics, nurdles and styrofoam collected from Wickaninnish Beach from January to December
2021.
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Styrofoam
19.7%
62.5%

HARD

PLASTICS

FOUND IN 2021
In 2021, we observed that hard plastic
peices make up an average of 62.5% of

Nurdles
11.7%

microplastics, while nurdles make up

Hard Plastics
68.5%

27.9%, and styrofoam makes up 9.6%.

Figure 3. Total percentage of hard plastics,
Styrofoam
9.6%

nurdles and styrofoam collected from
Wickaninnish Beach in 2020.

Nurdles
27.9%

Styrofoam
28.6%
Hard Plastics
62.5%
Hard Plastics
51.4%

Figure 2. Total percentage of hard plastics,
nurdles and styrofoam collected from
Wickaninnish Beach in 2021
Nurdles
20%

Figures 2-4 show that from 2019-2021

Figure 4. Total percentage of hard plastics,

hard plastics made up more than 50

nurdles and styrofoam collected from

percent of the microplastics found in our

Wickaninnish Beach in 2019.

study. Followed closely by nurdles,
ranging from 27.9% in 2021 to 11.7% in
2020, and styrofoam ranging from 9.6% in
2021 to 28.6% in 2019. Styrofoam ranked
lowest on type of plastc debris found,
after nurdles, except in 2019, when 28.6%

FROM

2019-2021,

THAN

50%

MORE

OF

of the marine debris found comprised of
styrofoam.

MICROPLASTICS
WERE
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Figure 5. Total monthly microplastic volume (ml) collected from Wickaninnish Beach from
January to December in 2019 (yellow), 2020 (light green), and 2021 (dark green).

We have compared the total

In 2020, a January storm left us with

microplastic volume (mL) of samples at

almost no plastic as the storm surge

According
to Wikipedia,
an annual
report
is a comprehensive
report on
company's
activities
Wickaninnish
Beach
between
January
swept plastic
upainto
the trees
and a
throughout the preceding year. Annual reports are intended to give shareholders and other

and December 2019-2021 (Figure 5

calm summer left us with many months

above). This graph shows the difference

of finding very little plastic on the

in total volume of microplastics

beach. While we still saw more plastic in

collected between years.

the winter months than summer

interested people information about the company's activities and financial performance. They
may be considered as grey literature. Most jurisdictions require companies to prepare and

disclose annual reports, and many require the annual report to be filed at the company's registry.
Companies listed on a stock exchange are also required to report at more frequent intervals.

months, as is consistent with our 2019

Our findings show that for 2019 there

and 2021 data, we saw less plastic in

were some significant differences in the

total this year.

data compared to 2020 and 2021.
In 2019 we had higher than normal
storm action, with a '50 year storm' on
February 29th. This significant wind

312ML

MICROPLASTICS

FOUND IN 2021

action and churning of the ocean
explains the increase in microplastics
found in February 2019 and the total

210ML

MICROPLASTICS

FOUND IN 2020

microplastic amount found that year
being greater compared to following
years.

676ML

MICROPLASTICS

FOUND IN 2019
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CONCLUSION
The Take-Away
We have begun to see potential patterns

Some of the factors at play contributing to

from this study that could help us

microplastics in the sample area are:

understand a few key things; what type of

frequency of storms, swell direction,

microplastic is most commonly present, if

timing of tides, and local currents along

there is a seasonal effect on the amount of

the beach. More frequent storms can

plastic washing up on shore, and the

mean more debris washed ashore,

optimal season for beach clean ups to

different swell directions or currents

remove microplastic debris.

could leave plastic deposited elsewhere on
the local shoreline, and the timing of tides

Our findings show that microplastics are

can have us sampling a lower high tide

predominantly present in the winter

line that may have different plastic debris.

months (December-March) when the tides
are higher and the ocean currents are

OUR

stronger and the majority of the plastic

BETWEEN

debris found in this study is comprised of

COLLECTED

hard plastic pieces.

TURBIDITY

RESEARCH

SHOWS

AMOUNT
FROM
OF

OF

A

CORRELATION

MICROPLASTICS

SHORELINES

OCEAN

AND

CONDITIONS

WITH HIGHER LEVELS OF
MICROPLASTICS FOUND IN THE
WINTER MONTHS
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A SNAPSHOT
A recent study showed that more than five trillion pieces of plastic, collectively
weighing nearly 269,000 tonnes, are floating in the world’s oceans.

The study found that most of the
oceans plastic accumulates in the five
large ocean gyres, circular currents
churning up plastics in a set area.The
gyres themselves are likely to
contribute to microplastics, acting as
'shredders' to plastic before
dispersing it.
Using this research, the first
oceanographic model of debris
distribution was generated to estimate
global distribution and count and
weight densities of plastic pollution by
size (shown on the right).
This model shows that the majority of
plastic pieces in the ocean are
between 1 and 4.75mm, known as
microplastics. These plastics are also
found in some of the highest densities
in our ocean, the Pacific Ocean.
Looking at the patterns of debris type
and movement in this model may help
explain some of our findings.
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A SNAPSHOT
The deep sea is a major sink for microplastic debris

study

If there are 5tn pieces of plastic in the

The tiny fibres were found at depths

world’s oceans, weighing nearly

from 300m down at the shallowest in

269,000 tonnes, that is just 0.1% of

the Mediterranean to over 3,000m

annual global plastic production. So

deep, at volumes 1,000 times higher

where is all the plastic?

than those at the surface of the sea

Analyzing samples from 12 sites in the

The abundance of plastic at such

Atlantic Ocean, Mediterranean Sea

depths has negative ramifications for

and Indian Ocean taken between 2001

marine life, though we still know so

and 2012, scientists found that deep

little about the deep sea, that the full

sea sediments are acting as a sink for

scale of the effects of this level of

microplastics.

plastic pollution needs further
investigation. .

.
The study says more
research is needed. "A
range of organisms are
known to ingest
microplastics, and there is
concern this could result
in physical and/or
toxicological harm,” the
authors warn.
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EDUCATION & OUTREACH

Microplastic pollution is a global issue

With the help of citizen scientists,

that needs to be understood on a local

the Microplastic and Marine Debris

level in BC. Research like this,

Initiative has been successful in:

involving citizen science, allows us to
learn more while engaging our local

1) Increasing available information

communities.

on microplastic pollution on the
west coast of Vancouver Island.

CITIZEN

SCIENCE

Citizen science enables the public to
make a direct contribution to research
and gain insights about their
environmental impacts. Citizen
scientists also help researchers
maximize the amount of data collected
on a project!

2) Understanding the type and
distribution of microplastic
pollution in coastal sediment.
3) Learning about the ecological
impacts of microplastics in local
marine environments.
4) Sharing solutions and resources
with the public about eliminating
plastic consumption and waste

MARINE DEBRIS INTITATIVE

The Marine Debris Initiative has
trained more than 238 citizen
scientists directly through the
microplastic sampling.

FROM 2017-2021 THE MARINE
DEBRIS INITATIVE HAS TRAINED
MORE

THAN

200

CITIZEN
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M151- NATIONAL
STRATEGY TO COMBAT
PLASTIC POLLUTION
The Initiative has generated
numerous outreach events, some of
which involved important leaders of
change. In June, 2018 we supported
MP Gord Johns campaign M-151, a
national strategy to combat plastic

SCIENTISTS

pollution, a bill that was recently
passed. In the summer of 2018, we
had the opportunity to share our
work on microplastics with the
Minister of Environment and
Climate Change Canada, Catherine

WITH 30 NEW CITIZEN
SCIENTISTS TRAINED IN
2021

McKenna.

WHO COLLECTIVELY

In 2018 the Ucluelet Aquarium also

SPENT 98 VOLUNTEER

hosted two Plastic Free Markets.

HOURS RESEARCHNG
MICROPLASTICS IN 2021

PLASTIC

FREE

MARKET

This unique market gave locals and
visitors the opportunity to find
alternatives to plastic and support a
movement towards plastic free
habits.

Over the course of the project,
between Januray 2017 and December
2021, 60 microplastic samples have
been taken at 7 local beaches.

The Ucluelet Aquarium has been
fortunate to share its sampling
procedure with community
organizations, including Surfrider
Pacific Rim and Cedar Coast Field

60

SAMPLES

BEACHES

AT

7

LOCAL

Station. to allow further
microplastic sampling at our local
beaches.
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NEXT STEPS

The highlight of this project was how
it enabled connections to be made
between individuals and the
ecosystems that support them.
Allowing people to see the plastic
problem first hand created a ripple
effect from within our community.
One of this project's successes has
been to create conversations about
solutions and resources to mitigate
plastic consumption. We now need to
look further into the impacts of
microplastics on our local food
sources and ecosystems, and work
diligently to put an end to the systems
that contribute to plastic pollution.
Further funding will allow the
Aquarium to continue investigating
how our local habitats and species are
at risk, and how this further puts our
human communities at risk. It will
allow us to continue to use the data
we are gathering in outreach programs
with school groups, youth groups, and
at public events and gatherings.
We will be working on ways to
communicate the data we have
gathered with the public and to find
ways for individuals and communities
to take steps that lead to solutions.

More studies are needed to look into
how microplastics interrupt food
webs and damages marine habitats,
how individual species are affected as
well as how big picture systems are
being affected.
We are looking forward to further
researching this issue and working
with our partners and supporters as
well as current and future citizen
scientists.
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THIS STUDY HIGHLIGHTS THE
NEED FOR US TO
'TURN

OFF

THE

TAP'

OF PLASTIC POLLUTION.
While this can feel overwhelming, there are many actions we can take:
Stop using single-use products
Repair, reuse, refuse, share, lend and borrow
Support circular economies
Support legislation that creates positive change
Get involved, volunteer and write to your local representative
are all of the ways we can reduce the flow of plastic into the sea.

THANK YOU!
To our previous and current partners, sponsors, and donors!
If you would like to support this project please contact our marine debris coordinator:
marinedebris@uclueletaquarium.org

MARINE DEBRIS INTITATIVE

PAGE 18

REFERENCES

1.Eriksen, M., Lebreton, L. C., Carson, H. S., Thiel, M., Moore, C. J., Borerro, J. C., Galgani, F., Ryan, P.
G., & Reisser, J. (2014). Plastic pollution in the world's oceans: More than 5 trillion plastic pieces
weighing over 250,000 tons afloat at sea. PLoS ONE, 9(12).
https://doi.org/10.1371/journal.pone.0111913
2. Woodall, L. C., Sanchez-Vidal, A., Canals, M., Paterson, G. L. J., Coppock, R., Sleight, V., Calafat, A.,
Rogers, A. D., Narayanaswamy, B. E., & Thompson, R. C. (2014). The Deep Sea is a major sink for
microplastic debris. Royal Society Open Science, 1(4), 140317. https://doi.org/10.1098/rsos.140317
3. Thevenon, F., Carroll C., Sousa J. (editors), 2014. Plastic Debris in the Ocean: The Characterization
of Marine Plastics and their Environmental Impacts, Situation Analysis Report. Glad, Switzerland:
IUCN.
4. Boucher, J. and Friot D. (2017). Primary Microplastics in the Oceans: A Global Evaluation of
Sources. Gland, Switzerland: IUCN.

MARINE DEBRIS INTITATIVE

PAGE 19

APPENDICES

APPENDIX

A

A summary of monthly microplastic survey findings at Wickanninish Beach, from January- December
2019-2021. Including total monthly microplastic volume (in ml), as well as categorical volume of hard
plastics, nurdles and styrofoam collected in each monthly sample during the study period.
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B

Template of microplastic sampling sheet for monthly microplastic surveys created by the Ucluelet
Aquarium, adapted from NOAA marine debris accumulation study sheet.
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